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summary

This Report deals with the trials to determine the suitability of the
Bull3up MAS-N-7A Air to Surface missiles for Service use on the Scimitar F.
Mk.t Aircraft.

It is recommended that the Bullpup ASM-N-7A Air to Surface missile be
oleared for Service use on the Scimitar F. Mk.1 Aircraft subject to the inor-
portation of certain modifications listed in paragraph 6(b) of the Report within
the following. limitations and restrictions:-

(a) rige Max. I.A.S. 625 knots or Mach 1.1
Max. indicated 'g' 6
Max. indicated 'g' in rolling pullmts 5
No rapid rates of roll.

Release Max. launch speed Mach .95
Dive angles up to 45 degrees
Slant range 8,000' to 30,000'.

Jettison bv Kick Back

Up to 568 knots in straight and level flight

Jettison by firing (Unarmed and Unguided)

Up to max. launch speed Mach .95.

(b) The satisfactory completion of Electro-magnetic Compatibility Trials
on a fully representative aircraft.

This Report is issued with the authority of

cn, O? - . g.,... th ,f

osZe:, " ,. , - - .ji.,"o, 4t

to Buy Air Commodore,ulv .a Commndant, A. & AB..
Sic=,,
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1. Introduction

Tri ls to eleterzino th- suit~bility of the Bullpup Ab.a-N-7A mi±,¢.ile .nd
assoi.ted equipment xor bervice use on the Soimit..r P. Hk.i aircrdft hW no boon
completed. iinistry of Avi. 'Aon tri-ls jwoforrm. A/Am 2(a)/1t9 dated 10th November,
1960 refers.

2. bject of Trial

The object of the trial -.-a; to determine 1. hether t!,e Scimitc.r .iroraft instal-
lation and special to typV, ouioment is suitable for Service use ..nd coM .tible with
the Bullpup .LU-N-7A *;epon system.

3. Description of tase Insta2l-tion

The inst~llation is designed ts c.rry nO release four Bul!pup missiles, two
from etch m~inpLLne. * -ch missile is carried on .n i aro 5A l.,uncher enclosed in a
fairing. The luncher is ttachad to _n -dapter by tw;o transverse bolts -nd the
,whole assembly is c.:rrLd on .. Mod. 5072 pylon in the nora.l -iay except that the
Ejector Release Unit in the pylon should not be loaded. (Figures 1 and 2).

3.1 The _Adte~r

The .d.pter is h...nded port or starboard .nd is c*:non to Sibswindr ad
Bulpup install tions. It mates the existing suspension components ad eleetri4
services of the ,ylon -,ith those of the 1 .ucher.

3.2 The L.uncher

At the front of the .uncher is a ch-nnel section %!hich tceepts the
minsile forwiard lug. At the r).r slide accepts the t.!o rear lus. A detwnt
mechanism, ,.hich c-n be disengaged by a lever tc 110.: for lo .ding -nd unlo..ding,
locks the miszile to " he 1.unchnr.

Jettison is ..chieved either by fiina the mi.ile unrmed and unguided
or by forcing the missile frcm ahe 1 .uncher in a rear are (1irection, by an
electric-lly o-cr toca c-rtridge situ..ted in the rear of the l.unchor. ("Kick-Back").
The cartridge oper,.tes . kicker mech.nism vich, by me.ns of mechanic I link.seo
unlocks the missile _nC. iorces it to the r-.r. A r.".? .t the rear of the missile
forward lu6 channel section imparts do*.vdrd movement to the mi:.sile hich then fli
free.

Electric l services are supplied to the A.umcher froL the mun .irorat
supply through the pylon xd :dapter, and thence by the forward and re..r umbilical
cords to the missile.

3-.3 Cockpit Controls

Situ-ted on the starbo rd console ore the folloriing sAitches:-

(a) lster Armament Suitch. This is a rotary s,:.itoh ith positions -

OFF, GURS/. :.., BOUi., R.P./B.P.

(b) FtAini- Switch. This is a rotary switch . hich c€n be selected
A(instant7me7), B(6 milli-sees.), C(12 milli-secs.) or D(spare),
depending o, fusing requirements.

(c) .e~pon Stition Sritch. A five way rotary s itch .dth positions B,
X1, 2, 3 .nd 14. for selecting Bombs, Starboard Outer, Port Outer,
Starbord Inncr or Port Innor issiles respectively.

(d) NissiL Armed - Un .rmed kb . This is a t,;c way selector svith.
4en the missile is fired .ith the switch to *Un.%1.6d" it ia Lunched
Wused and c.nnot be guided.

/.3 Pilot's ...

aim



3.4 Pilot's Control S~itch

This sWitch is r..ounted --n the port side of the occkoit .nd is Used
by the Ailot to Ave guid.nce c i~d to t.'1 minsile .fter launch. Only the
four c-rdin~l cur.~ ntla, uP, eto i, left nd right c .n be riann only one
o- nd .. t .ny one time.

3.5.1 Tfr'.R dio Tr .nsi i jxr mounted on an ..nti-vibration tr .y, is
sited in the Port.. iMnition b . &rsup-)lia are obt.hined through the
multi-jocket At the "~ft end of' the b, y an,. the aeri .1 feCi~er "'ale from the wing
root on ihe inbo.rd side off the bay.

3.5.2 The Bu~ipH. ierl is sited on the at rbo rd 1'or.tard underside
of the fuselage.

4o. Liethod of Trial

4.1 Ground Examin ~tioa

4.1.1 Pitmerit of' the Bullpup Instfltaltion to the ircr..ft.

4.1.2 Electrie~l Tests.

4.1.3 iE1a tro--I.i. tic Coaiatubility Teat.

4. 1.4 Radio Tri 6lS

4.1.5 Lo,.ding

4.2 Flijit Test

4.2.1 Carriage and L-nalinG

4.2.2 Jettison

4.2.3 Release

5. Result of Tri~ls

5.1 Ground !.xamin- tion

5.1A. The Buillup Inst-1.l tion .as ±ittad by Viclr-z.rMstrong(sauth
11rston) Ltd., ..nd ezanin ~tion rove led no inst dl! tion faults.

5.1 .2 Zleotric .1 Tests of tihl system viere o..rri2d out in -.ocorcance
vith Vic..ars-iwiatron, Design jop-rtients Report No.V/544,./fD0/02 an receipt
of the aror .fft _~t A. -. .Z. Bo.-comUe Lovrn. Durin6 .huise teats a deflection
wa~s noted on the Eiectnice.1 CcnLinuity 'Test ; .t (Ms -75).- InVestig.LtiOn shored
the deflection was due tc pick -up c.usaed by--

(i) Voltage induced in the firin,- lines from the 115 volt
400 cycles A.C. lazds in the l.unchfur. This wias miniaised
by the inLroduction of ILod. 5216(308 5.1.3).

(Ui) Induced voltzge in tlia secial puipozie c..ble CX-J.857Aj&i- 75
*,-hich is -- rt of the UL. -75 Zist ',.ct. As a result of
investi I tion it -:as cmc~~ Lii t .'s- Viz. c 'ile is an
inte~r.1 ', rt c~i '.he Test "At, iL nuzt bc! used t-- cheek
the o .rect iL',Ac don of thf- cv--r 11 !. ntcm. An*j volts
indic .ted Qn tlia Teat L'-ot zust ',e itnored und 3ep.r~te
no-vol.'s i:dc eks ith t!., set disconnected thoulc i e carried
out. (.~ ': ".. .. R~e art rat.,rmco Am. F.6 d~tad 19th
Janu r , 1962 rofers/ 

.13.).t o .



5.1 3 Zecto4~ansic omnability. A short trial ;ras o.-rried out to
sertuin the Electra ZU netic pickup of the firing lines of the Soimitur/ hullpup
install.,tion. The provision of a relay, screened c..bles and positive earths in
the Adapter Beam/launoher/Pylon ,3aembly (L.od. 5216) was found necessaryj to reduce
the pickup to a safe level.' This trial only investigated pickup due to eleotro-
magnetic induction from internal electrictl sources. No attempt was made to measure
or investigate pickup on the firing lines due to internal or extern.l radio
frequency induction. The results of this trial -re the subject of A. & A2E
Report Ref. Arm. P.6 d.ted 19th January, 1962. The aircraft used for this tria~l was
Scimitar P. Mkl.1 XD.268 Ywhich was not a fully representative aircraft.

5.1 .4 Radio Trila revealed that the polar diiagram was not acceptable
with the aerial sited on the Nose %heal door, and the Volt Standing *K '-ve latia was
not within the specifica-tion 1Lid down. The re-siting of the -erial (Roed. 5219*)
gave an .cceptable pol.,r diagram znd fitting a m.tohing stub to the aerial coaxial
feeder (Lied. 5219B) brought the V.8.'...R. ..,ithin specification.

5.1.5 LoaidinAt was satisfActorily carried out in accordance with the
A.P. (N) 1023(9) and AP 4646A Vol. 5 Pt. 2 using the Vlckers-Armstrang Loader (6..
Mod. 8064) and Hoist Att-Achment Extensions (26D1V61) in conjunction with two fte
'C' Hoists (40C/360) and a Type WE Sling (4LC/2873). (See Figure 3.).

5.2 F1itht Tests

5.2.1 Carriaxs and Ilandlinx. Three c~rriage -nd h-ndlint flights nss
carried out during the trial with symmetrical tnd asymmetrical lodingi In uaa
configurations ~t speeds up to M~ch 1. The weapons and l4ahers reuams- s
throughout the flights .nd no damage occurred to the Bul2pup Instaflltan os a1*4800
(A. & A.-.S. Report APF/2B1 dated 28th November, 1961 refers.).

5.2.2 Jettison

(a) Prior to airborne Jettison flights simulited flight in the
take-off configuration was carried out in the Blo.;er Tunnel at A. & A.B~.". to
ensure that no daam.ge would be caused to ircraft fLtps or wheels during the
Jettison. The trajectory of the missile was well clear of the U.ror~ft and no
damage was recorded (AABB/6195/A/DAG/Engineoring Test Note No.294 dated 28th November,
1961, refers).

(b) Five Kick-Back Jettison flights were carried out in straight
and level flight and small ..ngles of dive and climb at speeds up to 568 knots. hVM
the photographic records .11 missiles left the aircraft cleanly and no damage or
handling problems were reported. (See Fig. 4.).

(o) Two Jettison flights by firing the Missile im..rmsd and
unguided were czrried out t speeds of 365 knots and 425 knots in angles of dive
at 15 and 20 degrees respectively. On inspection of the aircraft after firing it
urns observed th..t the channel of the launcher f.Aring had boon slightly soared.
Investilphtion shoved that the forard umbilicAl cord was tight in this chAnnel.

Telauncher f-iring .11d. 5175) was cut back tc provide clearunce and subsequent
firings were carried out .!ithout recurrence of this fault.

5.. Ebes laa'g ighteen release flights wre carried out, seven
of which were abortive. Four or these were due to adverse weather at the range,
one when the pilot could not identify a temporary target, one when the target wa
destroyed by a previous ittack, and one misfire caused by a contact failure in the
butt connector. The succe ssful firings were carried out at speed& between 370
knota and Lobh .95, in dive angles up to 45 degree, using slant rwan. Or 3,000 to
1.0,000 feet. The minimum (8 sea&) to maximum (30sees.) flight time were
Incorporated in these firings.

Prom the photographic and range records of the air firings the
foln Obserwvations w:ere .W: -

(a) AUl missiles8 left the aireriaft ole AV3. (Pig. 5).

/(b) Comaa&**Am



-6-

(b) Command of the missiles at ranges in excess of 50,000'
was sluish, miasiles being slow tc respond.

(a) One flare burnt out before the ex.ected lite of
30 seoonds.

6. Conclusions

From the result3 of the tri-l it is concluded that:-

(a) An ilectro-i;.gnetic Comp.tability Trial on -. fully representative Service
Aircraft idn missile under Aircraft Carrier Deck conditions is e ssential.

(b) The following modifications are essential for correct functioning and
safe use of the Scimitar/Sulpup install tion:-

(i) Mod. 5216 The provision of a relay, screened cables
and positive earths in the Adqda,..Ssaq/
Launcher/Pylon assembly.

(ii) Yod. 5219A Bepositioning of Bunlpup Aerial.

(iii) Kod. 5219B Fitting a matching etub to ..erial cosxal
feeder.

(iv)" Launcher Yirig Cutting away of the channel
(Mod. 5175)

(c) Subject to the incorporation of the modifications listed in p..ra. 6(b),
the Scimitar F. 11.1 'lrcruft is suitable for Cervice use for the e -rriap ,
jettison and release oV the Bullpup A&!-N-7A Air to Surfoe Misilis

7. R ecomendati ons

It is recommended that the Bullpup install.tion fitted to the Scimit-r F. Lk.1
Aircraft be cleared for Zervice use for the a.rri:.ge, rele .sa nd jettison of he
Bullpup AM4-N-TA Air to Surface Missiles subject to the following restrictions and
limit-tions: -

(i) n i;aximum I..S. 625 kts. or i"ch 1.i
Haximum indicated 'g' 6
La.,imum indicated 'g' in rolling pullouts 5
No r..pid r,te3 c roll

(ii) Reease i1aximum launch speed :,L.ch .95
Dive angles up to 40 degrees
Slent Range 8,000 ft. to 30,000 ft.

(iii) Jettison b: Kick-Back

Speeds up to 568 kt3. in straight "nd level flight.

(iv) Jettison bi frin (Un&.r'd nd unguided)

Up to max. Launch Speed )i ch .95

(,) I

fte stisfiotory completion of Bleetro-smaetie Compatibility Trials as
a fully representative alrerStt.

/(wI) ...k
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(vi) flodifications

The incorpor~tion of~ the essenti modifications lioted in prm 6(b) above.

It is further recounended that the special to type equipment, i.e. Viokers-
Armstrong Loader ((G.z. mod4. 8o64) ,nd Hoist Attachment Extension (26tI/612) um~r
suitable for Service use .nd ocap.tible with the Bullpvp AS:-K-7A misoile Instal-
lation.
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FIGS. 1. 2, AND 3.
REPORT No. 26TH. PART /99

Fi@. 1. PYLON, ADAPTOR, LAUNCHER AND FAIRING.

Fig. 2. MISSILE LOADED To FORT OUTER PYLON.

F146 S. Innls tinnmws.

SE CCET. A.IA.C.EE. 1670,



Fla. 4.

REPOT No. 26TH. PART /99

Fie. 4.
SALVO JETTISON.
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FIG. 5
SE R * REPORT No. 26TH. PART/919.

FIG. S.

IULLPUIP F IiNGi.
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